Recombinant human bone morphogenetic protein-4 (BMP-4)-stimulated cell differentiation and bone formation within the expanding calvarial suture in rats.
Suture expansion osteogenesis, which induces active bone formation within the distracted area by mechanical stress, provides an alternative form of treatment of some bone deficiency problems in craniofacial field, such as craniosynostosis, palate cleft, or narrow maxilla. However, how to stimulate new bone formation within the distracted area remains a great challenge. In this study, the effect of recombinant human bone morphogenetic protein (rhBMP-4) on bone formation induced by mechanical stimuli was investigated. The expanded midsagittal sutures of the rat calvaria were maintained in an organ culture system in the absence (control group) or presence (experimental group) of rhBMP-4 (25 or 50 ng/mL). Proliferating cell nuclear antigen, alkaline phosphatase (ALP) activity, and messenger RNA levels of core-binding factor alpha 1 (Cbfa1) and ALP were detected to determine the cell proliferation and differentiation. Bone formation within the suture was evaluated by histologic and fluorescent examination. No difference in the number of proliferating cell nuclear antigen-positive cells was found between the control and the experimental groups, whereas ALPase activity and messenger RNA levels of Cbfa1 and ALP in the experimental group were higher than that in the control group. Bone formation was accelerated in the rhBMP-4-treated group when compared with the control group. In addition, the amounts of bone formation and cell differentiation in response to 25 ng/mL of rhBMP-4 were almost equal to those induced by 50 ng/mL of rhBMP-4. Our results suggest that application of exogenous rhBMP-4 could enhance new bone formation within the rapid expanded sutures by stimulating osteoblast differentiation.